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We Claim ; 

1 . A system for^^^^^treating an individj/al 
experiencing a chronic physiologic condition that is 
characterized by abnormal levels of cytokines or other 
species of pro- inflammatory or ant i- inflammatory sjfe^mulators 
or mediators in the blood, the system comprising a material 
that removes cytokines or other species of prj^ inflammatory 
or anti- inflammatory stimulators or mediators from blood by 
selective adsorption, and means for circuiting the blood of 



the individual through the material 



2 . A system according /£o claim 1 

further including means for administering an 
agent to the individual select^ed to treat the chronic 
phy s i ol ogi c condi t i on . 

3 . A system according to claim 1 
wherein the mea;/s for circulating includes an 

intravenous catheter. 

4 . A system according to claim 1 
wherein ther means for circulating includes an 

indwelling catheter. 

5. Aysystem according to claim 1 
wherein the means for circulating includes tubing 

having a wall impregnated with the material. 

6 . / A system according to claim 1 
iin the means for circulating includes an 

in-line housing, and 

wherein the material is contained within the 

housing . 

7 . A system according to claim 1 



wherein the means for circulating includes an 
in-lii^'e exchangeable housing, and 

wherein the material is contained within the 

housing. 

8 . A system according to claim ^ 
wherein the means for circulating and the 
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material are sized to be carried with the individual dur; 
ambulation . 

9 . A system according to claim 1 
wherein the material is characterji^ed by 

Biocompatibility Index of not greater than 1^ 

10. A system according to clayfi 9 
wherein the Biocompatibility Ii\4ex is not greater 



than 7 



material . 



11 . A system according ly6 claim 1 
wherein the material ;domprises a polymeric 

12. A system accor^^ing to claim 11 
wherein 



the polymeric material comprises 
particles prepared by polymerization or copolymerizat ion of 
a monomer selected from a group consisting of styrene, 
ethyl styrene, a-methyl^tyrene, divinylbenzene, di 
isopropenyl benzene,/ trivinylbenzene, and alkyl 
methacrylate . 

13. A 9vstem according to claim 11 
whereir/ the polymeric material comprises 
particles formed /from crosslinked polystyrene- type resins 
having a surfaoe modified to minimize activation of blood 
complement system. 

14- A system according to claim 11 
\/herein the polymeric material comprises 
particles /formed from a porous hydrophobic divinylbenzene 
copolyme/ having a surface modified to include surface 
exposed/ functional groups selected from the group of 
polyme/s of 2-hydroxyethyl methacrylate, N-vinylpyrrolidine, 
N-vir^lcaprolactame and N-acrylamide . 

15. A system according to claim 11 
wherein the polymeric material comprises 
particles formed by polymerization of aromatic divinyl 
rompounds or their copolymerization with aromatic monovinyl 
/compounds in the presence of porogens or mixtures of 




porogens with propertip« close to those of e-solvents. 

system for treating an individv 
experiencing a chronic physiologic condition comprising 

means for diagnosing that the chronic phy&fologic 
condition is accompaiii"Sd"*by abnormal levels of cy^kines or 
other species of pro- inflammatory or anti-;kTif lammatory 
stimulators or mediators in the blood, 

a material that removes cytofkines or other 
species of pro- inf lamiHatory or anti -inf lairimatory stimulators 
or mediators from blood by selective absorption, and 

means for circulatj ^ng the/olood of the individual 
through the material to remove cytokines or other species of 
pro- inflammatory or anti- inf ^mmatory stimulators or 
mediators . 

17. A system^ctzfording to claim 16 
further incliYdL&g means for administering an 



agent to the individua!. 
physiologic condition. 

18. A sysytei 

wherein 
intravenous cathete 

19. 



selected to treat the chronic 



according to claim 
le means for circulating includes an 



system according to claim 16 
wherein the means for circulating includes an 
indwelling catheter. 

20/ A system according to claim 16 
wherein the means for circulating includes tubing 
having a waYl impregnated with the material . 

21. A system according to claim 16 
wherein the means for circulating includes an 

in-line oousing, and 

wherein the material is contained within the 

housing. 

22 . A system according to claim 16^ 
wherein the means for circulating includes an 

in- Vine exchangeable housing, and 
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wherein the material is contained within/the 

housing . 

23 . A system according to claim 16 
wherein the means for circulating/ and the 

material are sized to be carried with the indiv^ual during 
ambulation. 

24 . A system according to claim 16 
wherein the material is characterized by a 

Biocompatibility Index of not greater tman 14 . 

25. A system according to claim 24 

wherein the Biocompatibilaty Index "is^ot greater 



than 7 



material , 



26. A system accor^ng to claim 16 
wherein the mater/ial comprises a polymeric 



27 . A system according to clai m^ 2£, 
wherein t^e\ /polymeric material comprises 
particles prepared by ^o^^mierization or copolymerization of 

a 3f-oup consisting of styrene, 
flstyrene, divinylbenzene , di 
trivinylbenzene, and alkyl 



a monomer selected f 
ethyl styrene, a-m( 
isopropenyl benzf4ie. 



methacrylate . 

28 . 



A system according to claim 26 

the polymeric material comprises 



wherein 

particles formed from crosslinked polystyrene- type resins 
having a surface modified to minimize activation of blood 
complement /system. 

29. A system according to claim 26 
wherein the polymeric mater ieci' Somprises 

particles formed from a porous hydrophobic divinylbenzene 
copolymer having a surface modified to include surface 
expos^ed functional groups selected from the group of 
polymers of 2-hydroxyethyl methacrylate, N-vinylpyrrolidine, 
N-yinylcaprolactame and N-acrylamide . 

30. A system according to claim 26 
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wherein the polymeric material comj^ises 
particles formed by polymerization of aromatic/aivinyl 
compounds or their copolymer izat ion with aromatic monovinyl 
compounds in the presence of porogens ox/ mixtures of 
porogens with properties close to those of/B - solvents . 

Ttv/ A method for treating an individual 
experiencing a chronic physiologic condition comprising the 
steps of / 

diagnosing that the chromic physiologic condition 
is accompanied by abnormal levels of cytokines or other 
species of pro- inflammatory or anti- inflammatory stimulators 
or mediators in the blood, and 

circulating the/blood of the individual through 
a material that removfeE cytokines or other species of pro- 
inflammatory or ant if inflammatory stimulators or mediators 
by selective adsorptioffi. . 

32. A /m^jzhodr^c cording to claim 31 
furthe^ including administering an agent to the 
individual sel^ted to treat the chronic physiologic 
condition. 

A method for treating an individual 
experiencing/^ rheumatoid arthritis comprising the step of 
circulating^ the blood of the individual through a material 
that remOTes cytokines or other species of pro- inflammatory 
or antiylnf lammatory stimulators or mediators by selective 
adsorp/ion . 

34. A method according to claim 33 
further including administering an agent to the 

ind/vidual selected to treat rheumatoid arthritis. 

35. A method for treating an individual 
ej^perie ncing emphys ema comprising the step of circulating 
[he blood of the individual through a material that removes 

^cytokines or other species of pro- inflammatory or anti- 
inflammatory stimulators or mediators by selective 
adsorption . 
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in 



36. A method according to claim 35 
further including administering an agervtf to the 
individual selected to treat emphysema . 

Ilyf A method for treating an/ individual 
exp eriencincf asthma comprising the step of circulating the 
blood of the individual through a material that removes 
cytokines or other species of pro-inf laftimatory or anti- 
inflammatory stimulators or mediabors by selective 
adsorption. 

38. A method according^ to claim 37 
further including admifiistering an agent to the 
individual selected to treat a^hma. 

method f/Sr treating an individual 
experiencing pulmonary failure comprising the step of 
circulating the blood of tme individual through a material 
that removes cytokines (oi^^other species of pro-inf lammatory 



or anti- inflammatory 
adsorption. 

40 . A 



stimulators or mediators by selective 

ei;?iVod ^efccording to claim 39 
furthei/ including administering an agent to the 
individual selec/ed to treat pulmonary failure. 

/ A method for treating an individual 
experiencing XrdS comprising the step of circulating the 
blood of the! individual through a material that removes 
cytokines ot other species of pro- inflammatory or anti- 
inf lammatdry stimulators or mediators by selective 
adsorptipn . 

42. A method according to claim 41 
further including administering an agent to the 
indi\5idual selected to treat ARDS . 

43^ A method for treating an individual 
expferiencin g viral hepatitis comprising the step of 
ciATCulating the blood of the individual through a material 
that removes cytokines or other species of pro-inf lammatory 
5r anti -inflammatory stimulators or mediators by selective 
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adsorption . 

44 . A method according to claim 43 
further including administering airsg^t to the 
individual selected to treat viral hepatitis. 

4;8^. A method for treating avC individual 
experiencing myocardial ischemia comprising the step of 
circulating the blood of the individual through a material 
that removes cytokines or other species of pro- inflammatory 
or anti- inflammatory stimulators or mejaiators by selective 
adsorption . 

46. A method accordinc/ to claim 45 
further including admir^istering an agent to the 
individual selected to treat myotardial ischemia. 

4^ A method fo^ treating an individual 
experiencing aut oimmune disease compris ing the step of 
circulating the blood of the/individual through a material 
that removes cytokines otther species of pro- inflammatory 
or anti -inflammatory suiAmlators or mediators by selective 
adsorption. 

48. A me tlaojck according to claim 47 

further infei^ding administering an agent to the 

individual fleeted /to treat autoimmune disease. 

49. a/ method for treating an individual 
experiencing AIDs/opmprising the step of circulating the 
blood of the iryaividual through a material that removes 
cytokines or other species of pro- inflammatory or anti- 
inflammatory / stimulators or mediators by selective 
adsorption. / 

fSO. A method according to claim 49 
/ further including administering an agent to the 
individual/ selected to treat AIDS . 

/ /l . A method for treating an individual exposed 
to a bi caogical or chemical agent comprising the step of 
circulating the blood of the individual through a material 
that removes cytokines or other species of pro- inflammatory 



or anti- inflammatory stimulators or mediators by selective 
ads orpt i on . / 
52 . A method according to claim 51 / 
further including administering an agenx to the 
individual selected to treat the exposure. / 

53 A method for treating an indiv^ual exposed 
to anthrax comprising the step of circulating the brood of 
the individual through a material that removes cytokines or 
other species of pro- inflammatory or /anti -inflammatory 
stimulators or mediators by selective /Adsorption . 

54 . A method according Jto claim 53 

further including administering an agent to the 
individual selected to treat anthrax. 

55. A method accor(aing to claim 31 or 33 or 35 
or 37 or 39 or 41 or 43 or 45/or 47 or 49 or 51 or 53 

wherein the material comprises a polymeric 
material . \ / 

56. A metmoffl^ according to claim 55 
wherein the If polymeric material "^comprises 

particles prepared by w^ybe^^zation or copolymer iz at ion of 
a monomer selected yxrom a group consisting of styrene, 
ethyl styrene, a-^ethylstyrene, divinylbenzene, di 
isopropenyl benzene, trivinylbenzene, and alkyl 
methacrylate . / 

57 . / A method according to claim 55 
wherein the polymeric material comprises 
particles formed from crosslinked polystyrene-type resins 
having a surface modified to minimize activation of blood 
complement/ system. 

/ 58. A method according to claim 55 
/ wherein the polymeric material ^comprises 
particles formed from a porous hydrophobic divinylbenzene 
copolypier having a surface modified to include surface 
exposed functional groups selected from the group of 
polyrters of 2-hydroxyethyl methacrylate, N-vinylpyrrolidine, 
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N-vinylcaprolactame and N-acrylamide . ^^^^ 

59. A method according to claiin.^83 
wherein the polymeric majtir^ial comprises 

particles formed by polymerization^^f aromatic divinyl 
compounds or their copolymerizatj^em with aromatic monovinyl 
compounds in the presence porogens or mixtures of 

porogens with propertie^x<glose' to those of 6- solvents. 

60. A m^t^(pd/£kle^ording to claim 31 or 33 or 35 
or 37 or 39 or 4>'^or 43 or 45 or 47 or 49 or 51 or 53 

wjar^ein the material is characterized by a 
Biocompat>rbility Index of not greater than 14 . 

y/^ 61. A method according to claim 60 

wherein the Biocompatibility Index is not greater 
ttfen 7. ^ 

62 f A system for treating an indivp.<lual 
experiencing trauma before onset of septic shock cojn^ising 
a material that removes cytokines or other specp«^ of pro- 
inflammatory or anti- inflammatory stimulatoar^^r mediators 
from blood by selective adsorption, ^and means for 
circulating the blood of the indiviTdual through the 
material . / 

63 . A system according to claim 62 

further including .rfieans for administering an 
agent to the individual seLefcted to treat trauma. 

64 . A systejRT according to claim 62 

wherein th^means for circulating includes an 
intravenous catheter>< 

65. A^system according to claim 62 

wherein the means for circulating includes an 
indwelling catneter. 

66. A system according to claim 62 
/wherein the means for circulating includes tubing 

having aywall impregnated with the material. 

/ 67. A system according to claim 62 

/ wherein the means for circulating includes an 
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in-line housing, and 

wherein the material is contained with3/6 the 

housing. 

68. A system according to claim 62^ 
wherein the means for circulating/includes an 

in-line exchangeable housing, and 

wherein the material is contemned within the 

housing, 

69. A system according to/ claim ^S 
wherein the means for /circulating and the 

material are sized to be carried witm the individual during 
ambulation . 

70. A system according to claim 62 
wherein the mater?lal is characterized by a 

Biocompatibility Index of not greater than 14 . 

71. A system ^according to claim 70 

wherein the Biocompatibility Index is not greater 



than 7, 



material 



72. A s^tem according to claim 
wherein /the material comprises a polymeric 



73 . A system according to claim 72 
wher/^in the polymeric material comprises 

particles pren^red by polymerization or copolymeri zation of 
a monomer selected from a group consisting of styrene, 
ethyl styren;e, a-methylstyrene , divinylbenzene , di 
isopropenyl benzene, trivinylbenzene, and alkyl 
methacry/ate . 

74 A system according to claim 72 
wherein the polymeric material comprises 

partd/cles formed from crosslinked polystyrene -type resins 
havfng a surface modified to minimize activation of blood 
complement system. 

75. A system according to claim 72 
wherein the polymeric material comprises 
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compounds 
compouirds 



particles formed from a porous hydrophobic divinyiiJenzene 
copolymer having a surface modified to ipelude surface 
exposed functional groups selected far^ the group of 
polymers of 2-hydroxyethyl methacryj-^^e, N-vinylpyrrolidine, 
N-vinylcaprolactame and N-aMy1^mide. 

76. A syst^Bfr^ccording to claim 72 
wherein/che polymeric material comprises 
particles foirnjea by polymerization of aromatic divinyl 
>r their copolymerization with aromatic monovinyl 
in the presence of porogens or mixtures of 
p^pafogens with properties close to those of 0- solvents. 

7 7m/^ a method for treating an individual 
experiencing trauma before the onset of septic ^hock 
comprising the step of circulating the blood/ of the 
individual through a material that removes g^okines or 
other species of pro- inflammatory or anfcdT- inflammatory 
stimulators or mediators by selective ad^erorption. 

78. A method according tcr glaim 77 . 
further including adminLi^ering an agent to the 
individual selected to treat tra>ima. 



le^t 



19i A method/ 
undergoing or about to unc 
of circulating the bloc 
material that removes /5yti 



fpf" treating an individual 
surgery comprising the step 
ihe individual through a 
:ines or other species of pro- 



inflammatory or antiyinf lammatory stimulators or mediators 
by selective adsorption. 

BOr /K ■ method for treating a burn victim 
comprising the/step of circulating the blood of the burn 
victim through a material that removes cytokines or other 
species of pro- inflammatory or anti- inflammatory stimulators 
or mediators by^ selective adsorption. 

81. A method for treating an individual 
exper;iJencing a cardiac condition comprising the step of 
ciroJulating the blood of the individual through a material 
that removes cytokines or other species of pro- inflammatory 
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or anti- inflammatory stimulators or mediators by selectee 
adsorption . 

82. A method for treating an individual 
selected for or having received an organ transplant 
comprising the step of circulating the blooQ of the 
individual through a material that removes grytokines or 
other species of pro- inflammatory or antji^- inflammatory 

>tion . 

83. A method for treating an individual 
selected for or having received recczinstructive surgery 
comprising the step of circulatir?^ the blood of the 
individual through a .material that removes cytokines or 
other species of pro- inf lammatafry or ant i - inflammatory 
stimulators or mediators by selective adsorption. 

84^ A method t/or treating an individual 
experiencing ischemia-reper£dsion injury comprising the step 
of circulating the blobd/ of the individual through a 
material that removes q^apkines or other species of pro- 
inflammatory or anti-inf l^tlJP^tory stimulators or mediators 
by selective adsorptic 

A /method for treating an individual 
experiencing "the jtfrush syndrome" comprising the step of 
circulating the b/ood of the individual through a material 
that removes cytokines or other species of pro- inflammatory 
or anti- inf lam^natory stimulators or mediators by selective 
adsorption . 

A method according to claim 77 or 79 or 80 
or 81 or 8? or 83 or 84 or 85 

wherein the material comprises a polymeric 

material^ 

87. A method according to claim 86 
wherein the polymeric material comprises 
particles prepared by polymerization or copolymerization of 
a monomer selected from a group consisting of styrene, 
ethjfLstyrene, a-methyl styrene, divinylbenzene, di 



isopropenyl benzene, trivinylbenzene , and alKyl 
methacrylate . / 

88. A method according to claim 86 / 
wherein the polymeric material ^/comprises 

particles formed from crosslinked polys tyren^ type resins 
having a surface modified to minimize acti^^tion of blood 
complement system. / 

89. A method according t^ claim 86 

wherein the polymeric^ material comprises 
particles formed from a porous hyjarophobic divinylbenzene 
copolymer having a surface modified to include surface 
exposed functional groups s^elected from the group of 
polymers of 2 -hydroxyethyl/iWthacrylate , N-vinylpyrrolidine, 
N-vinylcaprolactame and /Macrylamide . 

90. A me tj^d [According to claim __8^ 
wherein yth|g/ polymeric material comprises 

particles formed by polymerization of aromatic divinyl 
compounds or theiar copolymerization with aromatic monovinyl 
compounds in t/he presence of porogens or mixtures of 
porogens with/properties close to those of 0- solvents. 

A\ . A method according to claim^TT^r 79 or 80 
or 81 or Z7. or 83 or 84 or 85 

/ wherein the material is characterized by a 
Biocon^atibility Index of not greater than 14. 
/ 92 . A method according to claim 91 

/ wherein the Biocompatibility Index is not greater 

tman 7 . 



